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A message from WRC Interim director Faye Sleeper
Features
Law School, WRS graduate student Elizabeth Henley sets her sights on
agricultural challenges
When Elizabeth Henley graduated from the University of Minnesota with a Juris Doctorate from the Law School spring 2015
and graduates with a master’s degree in Water Resources Sciences (WRS) next spring, she will have come full circle. From
romping along the shores of local lakes as a child, to travelling the world learning about global environmental issues, Henley
aims to apply her freshly honed skills to water issues here in the Upper Midwest.  
MnDOT grant generates results as OSTP assesses rest stop septic system
environmental safety
Minnesota is well-regarded for plentiful and clean rest stops along its highways. Below the surface however, the Minnesota
Department of Transportation (MnDot) wondered how well the 52 rest stops served by subsurface sewage treatment
systems (SSTS) were functioning and if the systems met environmental and public health protection standards. With this
concern in mind, MnDOT approved a grant for the university’s Onsite Sewage Treatment Program (OSTP) to evaluate rest
area septic systems across the state.
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Solar transformation of herbicides in prairie pothole wetlands: dynamics
of indirect processes
Prairie pothole wetlands of the Northern Great Plains are highly impaired systems resulting from agricultural encroachment,
oil exploration, and climate change. The impacts range from habitat degradation and changes in the make-up of microbial
communities to herbicide contamination and loss of foodwater storage. 
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Director's Corner
June is a month when many of us in
Minnesota are looking forward to enjoying
time relaxing, often on, in or by one of our
many lakes, rivers and streams.  This is
also the time of year that we who
understand the importance of protecting
our water resources for recreational uses
and aquatic habitat are awaiting the
results of the Legislative session and both
policy and budget implications for water
resources.  This year there are bills that
we are watching with particular interest.   
By the time you read this, we hope to
have answers with the special legislative
session behind us.  If the news out of the special session is disappointing, I know that the water community is resilient and
has been through this before.  You will all continue to care about and work to protect our water resources.
Here at the Water Resources Center, we are eagerly awaiting the arrival of our new director, Jeffrey Peterson, Ph.D. in late
August.  We have been working together already to ensure that he gets out to meet many of you early in his tenure here. 
Jeff comes to us from Kansas State University with an academic background in agricultural and environmental economics. 
We look forward to welcoming him as the leader of the Water Resources Center and into the Minnesota water resources
community. Look for an interview with Jeff in the fall Minnegram, along with his frst Director’s Corner column.
This summer edition of Minnegram highlights some exciting research that our Onsite Sewage Treatment Team has
completed in cooperation with the Minnesota Department of Transportation, Civil Engineering and WRS faculty Bill Arnold’s
research on herbicides in prairie pothole wetlands, and an interview with this year’s recipient of the Smith Partners
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Sustainability Fellowship recipient, Water Resources Science student Elizabeth Henley. 
Please plan to come to the annual Water Resources Conference October 13 -14, 2015. Information and registration will be
on our website (wrc.umn.edu) in mid-July.  I always look forward to this annual conference as a way to learn about the latest
research and implementation and to reconnect with many of you who I have known for years.
My wish for each of you is that you are able to take time to relax this summer and perhaps enjoy the very water resources
that you continue to work hard to protect. 
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Law School, WRS graduate student Elizabeth
Henley sets her sights on agricultural challenges
When Elizabeth Henley graduated from the University of Minnesota with a Juris Doctorate from the Law School spring 2015
and graduates with a master’s degree in Water Resources Sciences (WRS) next spring, she will have come full circle. From
romping along the shores of local lakes as a child, to travelling the world learning about global environmental issues, Henley
aims to apply her freshly honed skills to water issues here in the Upper Midwest. 
As a child, Henley was always drawn to nature and the outdoors, particularly activities around her neighborhood’s Como
Lake.  In high school, when her family moved to a tiny town on the shores of Lake Michigan, she was bowled over by the
lake’s sheer size and seemingly pristine character. “I was aware that the region was resource rich, with abundant forests,
rivers—although at the time, I never never thought too much about local environmental dynamics,” she says. 
Henley attended Northwestern University where she majored in cultural anthropology, geography, and international studies.
In college, she travelled to Bolivia and Mexico and worked abroad in Thailand and Chile as an outdoor and environmental
educator. “Traveling really spurred my interest in environmental issues—especially in environmental challenges on a global
scale,” she says.
Everywhere Henley travelled she found a common thread: the environmental issues that seemed to be the most pressing
always involved water. “It was that realization—and my love of the outdoors—that led me to the University of Minnesota’s
graduate program in Water Resources Science.”
“I began graduate school fully intending to work abroad after my graduate studies,” she says. “But after learning about some
of the environmental and water issues here in Minnesota and around the country, and becoming more familiar with local
environmental projects and initiatives, I’ve become increasingly interested in environmental work right here in the United
States.”
As a student in the University’s Joint Degree Program in Law, Science and Technology, Henley divided her graduate studies
between the Law School and Water Resources Sciences graduate program.
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In addition to a stunningly heavy course load, Henley’s held a powerhouse string of legalclerkships—last summer with the
National Oceanic and Atmospheric Administration in Washington D.C., last fall with the Minnesota Department of Natural
Resources General Counsel, this spring with The Nature Conservancy and this summer with Smith Partners in Minneapolis. 
In 2013, Henley was awarded WRS’s Smith Partners Sustainability Fellowship, which supports interdisciplinary graduate
study of connections between sustainable water resources management, economics, and public policy.  As part of the
fellowship, she received a $2,500 cash award and a mentorship opportunity with donor Louis Smith, founder of Smith
Partners, a law frm specializing in water resources law and land use management.  In addition to her legal smarts and grasp
of environmental issues, Henley speaks fuent Spanish and has spent time as an editorial intern with Northwestern
University’s alumni magazine.
The subject that most fascinates Henley is the intersection of agriculture and the environment. “The overlap of agricultural
processes and policies and environmental protection strikes me as one the most important water resources related-issues,”
she says. “Everyone—farmers, policy makers, scientists, environmentalists, and the general public—has a stake in the
discussion.”
Henley intends to combine her knowledge of environmental issues, her communications skills and legal training. “I really
enjoy working on collaborative projects geared toward solving a problem,” she says. “I see myself working on environmental
challenges—perhaps some of the big agricultural challenges—in a capacity that will incorporate two-way exchanges and be
conducive to cooperative forward progress.” 
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Globe-hopping WRS graduate student Elizabeth Henley on a trip to Arizona last summer
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MnDOT grant generates results as OSTP assesses
rest stop septic system environmental safety
Minnesota is well-regarded for plentiful and clean rest stops along its highways. Below the surface however, the Minnesota
Department of Transportation (MnDot) wondered how well the 52 rest stops served by subsurface sewage treatment
systems (SSTS) were functioning and if the systems met environmental and public health protection standards. With this
concern in mind, MnDOT approved a grant for the university’s Onsite Sewage Treatment Program (OSTP) to evaluate rest
area septic systems across the state.
The objective of the program is to create a proactive SSTS management plan for each MnDot rest area, pinpointing system
shortcomings and then targeting funding to resolve problems before the environment and public health are threatened.
“We developed a risk matrix,” said Sara Heger, OSTP team member and state Extension specialist.  Through an initial
assessment of fve chosen facilities, OSTP staff inspected septic tanks, sampled the effuent in the tanks and evaluated the
soil treatment systems at each site.  Later, the team used this inspection protocol at rest stop septic systems statewide. The
researchers focused only on characteristics that most directly affect the environment and human health.
Soil treatment system characteristics included in the risk matrix include system type, waste distribution method, size of the
system and amount of separation, surfacing of effuent, ponding, soil compaction and vegetation issues.  The last variable
considered was management of the system. Each character value was rated on a scale of 1 to 5, 1 being the highest risk
and 5 the lowest risk. Character values were also weighted low, medium or high impact on the septic site and surrounding
environment. This weighting system determines the overall risk value and rating of each rest stop facility.
For the future, Heger says that accurate data about each site needs to be maintained and easily available, tracking fow data
and wastewater properties for existing systems and to inform MnDOT about the specifcs of sites needing a new system.
“We will need further research with a broader criteria to fully understand the scope of maintaining rest area septic systems in
a cost- effective, environmentally friendly manner, and protects public health.”
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Solar transformation of herbicides in prairie
pothole wetlands: dynamics of indirect processes
Andrew J. McCabe and William A. Arnold, Department of Civil, Environmental, and Geo- Engineering
Prairie pothole wetlands of the Northern Great Plains are highly impaired systems resulting from agricultural encroachment,
oil exploration, and climate change. The impacts range from habitat degradation and changes in the make-up of microbial
communities to herbicide contamination and loss of foodwater storage.
William Arnold and Andrew McCabe’s USGS-funded work focuses on water quality and determining the capacity of prairie
pothole wetlands to attenuate herbicides. In prairie pothole surface waters, photochemical transformation offers a unique
attenuation pathway of herbicides because the concentration of two photo-sensitizers can be quite high: dissolved organic
carbon ranges between 20 – 40 mg C/L and nitrate, in cases where wetlands receive agricultural runoff, reaches
concentrations up to 2 mg NO3-/L. These sensitizers are signifcant because when exposed to light, they produce reactive
species (radicals and excited-state molecules) that can react with contaminant herbicides. Where these reactive species
occur in “high” concentrations (approx. 1 part per trillion), they signifcantly decrease the half-life of an herbicide, especially
for herbicides that do not readily absorb sunlight themselves.
Because solar intensity and water chemistry vary daily and seasonally, steady-state concentrations of reactive species are
highly dynamic. Arnold and McCabe note that half-lives for a single herbicide can vary by orders of magnitude depending on
the water sample. This dynamic nature makes accurate prediction of photochemical half-lives diffcult and necessitates an
accurate model that estimates steady-state concentrations of reactive species. Models for prairie pothole wetlands based on
alkalinity, pH, dissolved organic carbon concentration, nitrate and nitrite concentrations, and UV and visible light absorption
will predict steady-state concentrations of four reactive species: hydroxyl radical, singlet oxygen, carbonate radical, and
triplet excited-state dissolved organic matter.  
The steady-state concentrations of these reactive species are inherently linked. With the development of these models, we
will be able to quantitatively predict how the half-life of a contaminant herbicide will change as a function of water chemistry.
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The ultimate goal is to know, in cases where herbicide contamination is a risk to human or environmental health, the length
of time it will take for natural biogeochemical processes to eliminate the risk of exposure.
It is possible that this model could be used to enhance photochemical transformation of contaminant herbicides in prairie
wetlands. It is, however, only in best-case scenarios that contaminants are completely phototransformed to non-toxic or
biodegradable products. Photochemistry does not happen in isolation; there are many other process occurring
simultaneously (e.g., sorption or dilution) that prevent phototransformation from occurring. Additionally for some
contaminants, phototransformation does not change toxicity or toxicity is possibly enhanced.
Phototransformation is an important biogeochemical process, and must be understood within the context of ecotoxicology
and other physical and biological processes. The model developed by this work contributes a piece to the collective
understanding of environmental organic contaminant processing.
Andrew McCabe collecting a surface water sample from a temporary wetland at the Cottonwood Lakes Study Area near
Jamestown, ND.
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Summer 2015 Upcoming Events
September 14-15, 2015
Clean Water Summit
Green Infrastructure - the stormwater, groundwater, surface water connection
October 13-14, 2015
Minnesota Water Conference
RiverCentre
St. Paul, MN
The Minnesota Water Resources Conference presents innovative, practical, and applied water resource engineering
solutions, management techniques, and current research about Minnesota's water resources. 
January 28, 2016
Climate Adaptation Conference
DoubleTree by Hilton
Minneapolis North
2200 Freeway Boulevard
Minneapolis, MN 55430
Registration will be posted on wrc.umn.edu mid-October
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Summer 2015 Community News
Steve  Kloiber (WRS alumni 2002) was the project manager for the National Wetland Inventory update for Minnesota This
newest release is based primarily on 2011 spring aerial imagery and LiDAR elevation data as well as other modern ancillary
data. The updated NWI classify wetlands according to the Cowardin system, and the data also contains a simplifed plant
community classifcation and a simplifed hydrogeomorphic classifcation. The new data covers 36 counties in southern
Minnesota. The project updates Minnesota’s 1980s NWI data in geographic phases, with data released for each region as it
is fnalized. Data is also available for 13 counties in east-central Minnesota.
NWI data are used at all levels of government and by private industry and non-proft organizations for wetland regulation and
management, land use and conservation planning, environmental impact assessment, and natural resource inventories.
Deborah Swackhamer (former WRC co-director) has been named Chair of the Board of Scientifc Counselors (BOSC) of
the US EPA. The BOSC provides advice, information, and recommendations to EPA's Offce of Research and Development
(ORD) on technical and management issues of its research programs by reviewing the quality of on-going science being
conducted at the agency. Swackhamer was appointed March 31 by the Administrator for a three year term. Swackhamer
has also been appointed to the National Academies of Science Board on Environmental Studies and Toxicology (BEST), one
of the NAS permanent boards within the Division of Earth and Life Sciences. BEST organizes and oversees studies of
environmental pollution problems affecting human health, human impacts on the environment, and the assessment and
management of related risks to human health and the environment. The board’s overall mission is to improve the scientifc
and technical basis for environmental decision making and public understanding of environmental issues. Swackhamer’s
three year term begins September 2015.
Multiple UM departments hosted a luncheon recognizing Deb Swackhamer’s nearly thirty years of service to the University of
Minnesota in the atrium of the Humphrey School of Public Affairs June 8, 2015. State agency heads, fellow water
researchers, and former graduate students thanked Swackhamer for her leadership in crafting water policy, engaging in
research, and mentoring future water scientists. CFANS Dean, Brian Buhr, acknowledged Swackhamer’s role in setting
Minnesota on the path to protecting its waters and “making us all advocates for water resources across the state.” 
In her remarks, Swackhamer recounted her response to people who inquire why she is choosing to retire:  “My heart is full; I
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am sated. I’ve had a very rich career. I’m not retiring; I’m graduating.”
The luncheon was co-sponsored by the Humphrey School of Public Affairs, the College of Food, Agricultural, and Natural
Resource Sciences, and the School of Public Health.
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Summer 2015 Student News
Universities Council on Water Resources (UCOWR) Board of Directors selected Megan Kelly (WRS graduate 2014) as the
frst place recipient of the 2015 PH.D Dissertation Award in the category of Natural Science and Engineering. Kelly will attend
the 2015 UCOWR/NIWR/CUAHSI Conference, Water is Not for Gambling:  Utilizing Science to Reduce Uncertainty where
she will deliver her dissertation research. 
Logan Bailey received his MS degree in March 2015. His thesis was titled: The effect of high sulfate loading on
methylmercury production, partitioning, and transport in mining-impacted freshwater sediments and lakes in northeastern
Minnesota. Bailey was advised by Nathan Johnson.
Ryan Birkemeier received his MS degree in April 2015. His thesis was titled: Determining the Potential Hydrologic Impacts
of Oil Development on a Small Stream Crossing in the Western North Dakota Badlands. Birkemeier was advised by Joe
Magner and John Nieber.
Jennifer Rittenhouse received her MS degree in February 2015. Her thesis was titled: Sorption-Desorption, Leaching, and
Bioavailability of Aminocyclopyrachlor in Soil. Rittenhouse was advised by Pamela Rice.
Seth Thompson received his MS degree in February 2015. His thesis was titled: Extractability of carbon, nitrogen, and
phosphorus in United States grasslands. Thompson will continue in the WRS program as a Ph.D. student and is advised by
James Cotner.
Main menu
Home
About Us
Our Work
Training
Home About Us Our Work Training News/Events Publications
Extension Water Resources WRS Graduate Program Water Topics
Faceboo
Twitter
Print
Email
Addthis
Summer 2015 Student News | Water Resources Center
https://www.wrc.umn.edu/summermgstudent-news[2/2/2018 10:56:39 AM]
The Water Resources Center is a unit of the College of
Food, Agricultural 
and Natural Resource Sciences and University of
Minnesota Extension.   
Water Resources Center | 173 McNeal Hall | 1985 Buford
Avenue | St. Paul, MN 55108
612-624-9282 | umwrc@umn.edu
News/Events
Publications
Extension Water Resources
WRS Graduate Program
Water Topics
© 2018 Regents of the University of Minnesota. All rights reserved. The University of Minnesota is an equal opportunity
educator and employer. Privacy Statement
Report Disability-Related Access Issue
Summer 2015 Legislative News | Water Resources Center
https://www.wrc.umn.edu/leg-news[2/2/2018 10:57:01 AM]
Water Resources Center
One Stop MyU : For Students, Faculty, and Staff
Summer 2015 Legislative News
By Deborah Swackhamer 
There is good news for the Water Resources Research Institute program coming out of Washington – the House
Appropriations Committee and the Senate Interior Appropriations Subcommittee are both recommending full funding of the
WRRI program at $6.5 million. While a fnal appropriations bill is a long ways off, it is reassuring to see the recommendations
coming from both chambers.
 In other good news, the Senate has reauthorized our enabling legislation, the Water Resources Research Act, by
unanimous consent. We hope this will inspire the House to also reauthorize the program.
There were a number of water-related actions from the Minnesota Legislative session that just ended by special session last
week. The Environment and Agriculture Bill was vetoed by the Governor at the end of the regular session, and the Legacy
Bill did not pass during the fnal minutes of the regular session – both were passed during the special session, with changes
made to the former. The big changes include Governor Dayton’s “buffer initiative”, which will require buffers for all public
waters public ditches in Minnesota, the dissolution of the MPCA Citizens Board, the suspension of enforcement of the sulfate
water quality standard until the new standard is approved, and the exemption of the sulfde mining industry waste from solid
waste rules.
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Endocrine disrupting alkylphenolic chemicals and other contaminants in wastewater treatment plant effuents,
urban streams, and fsh in the Great Lakes and Upper Mississippi River Regions
Larry B. Barber, Jorge E. Loyo-Rosales, Clifford P. Rice, Thomas A. Minarik, Ali K. Oskouie. 2015.
Science of the Total Environment (517) 195-206
Urban streams are an integral part of the municipal water cycle and provide a point of discharge for wastewater treatment
plant (WWTP) effuents, allowing additional attenuation through dilution and transformation processes, as well as a conduit
for transporting contaminants to downstream water supplies. Domestic and commercial activities dispose of wastes down-
the-drain, resulting in wastewater containing complex chemical mixtures that are only partially removed during treatment.
A Review of Dissolved Pollutants in Urban Stormwater and their Removal and Fate in Bioretention Cells
LeFevre, G.H., K.H. Paus, P. Natarajan; J.S. Gulliver, P.J. Novak, and R.M. Hozalski. 2015.
Journal of Environmental Engineering, 141 (1).
Storm-water pollutants are widely recognized as a major cause of surface water quality degradation. Most storm-water
treatment efforts have focused on capture of particles and particle-associated pollutants, but oftentimes half or more of
pollutant loads can be attributed to the dissolved phase. Dissolved pollutants are more mobile, bioavailable, and are
captured via different mechanisms than particles. Low-impact development storm-water control measures such as
bioretention are being used to infltrate storm water to reduce storm-water volume as well as to capture storm-water
pollutants.
A Modifed Philip-Dunne Infltrometer for Measuring the Field-Saturated Hydraulic Conductivity of Surface Soil
Ahmed, F., R. Nestingen, J.L. Nieber, J.S. Gulliver and R.M. Hozalski. 2014.
Vadose Zone, 13(10). 
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Urban streams are an integral part of the municipal water cycle and provide a point of discharge for wastewater treatment
plant (WWTP) effuents, allowing additional attenuation through dilution and transformation processes, as well as a conduit
for transporting contaminants to downstream water supplies. Domestic and commercial activities dispose of wastes...
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